MHC class I-deficient metastatic tumor variants immunoselected by T lymphocytes originate from the coordinated downregulation of APM components.
Previous reports from our group indicated that the MHC class I phenotype of metastatic lung colonies produced by a mouse fibrosarcoma tumor clone (B9) were, depending on the immune status of the host, MHC class I negative in immunocompetent mice and MHC class I positive in immunodeficient athymic nude/nude mice. Now we report the identification of the molecular alterations responsible for the changes of MHC class I molecules in both situations. Metastatic nodes were analyzed for the mRNA level of H-2 class I and beta2-microglobulin genes, and several gene components of the major histocompatibility complex (MHC) class I antigen-processing machinery (APM). These included the genes coding for the low-molecular-weight proteins LMP2, LMP7, LMP10, the transporter associated with antigen processing (TAP-1, TAP-2), and calnexin, calreticulin, tapasin, PA-28-alpha, PA-28-beta, ERP-59 and ER-60. Analyses with RT-PCR showed that TAP-1, TAP2, LMP-2, LMP7, LMP10, tapasin and calnexin mRNA specific for these genes was absent in metastases produced in immunocompetent mice. In contrast, similar techniques with mRNA preparations obtained from metastatic nodes from immunodeficient mice showed that the mRNA expression level of these genes was highly positive. Interestingly, the MHC class I-positive or negative phenotypes of the metastatic colonies correlated with in vivo immunogenicity. H-2 positive metastasis grew more slowly than the H-2 negative ones when injected intrafootpat in syngeneic immunocompetent animals and were finally rejected. These results provide evidence of the role of T cells in immune surveillance against tumors and identify a mechanism targeted by antitumor T lymphocytes to generate MHC class I-negative tumor escape variants.